Induction of senile osteoporosis in normal mice by intra-bone marrow-bone marrow transplantation from osteoporosis-prone mice.
A P6 substrain of the senescence accelerated mouse (SAMP6) spontaneously develops osteoporosis early in life. These mice show the clinical signs of osteoporosis, such as elevated levels of urinary deoxypyridinoline (Dpd), decreased bone mineral density (BMD), and a significant loss of trabecular and cortical bone thickness at 12 months of age. Here, we describe the transfer of osteoporosis to a normal strain by the injection of bone marrow cells from SAMP6 donors directly into the bone marrow cavity (intra-bone marrow-bone marrow transplantation [IBM-BMT]). More than 1 month after IBM-BMT, hematolymphoid cells were completely reconstituted by donor-derived cells, and bone marrow stromal cells that could differentiate into osteocytes were also found to be of donor origin. In addition, the recipient C57BL/6 mouse showed the features of osteoporosis in the trabecular bone. Decreases in BMD and increases in urinary Dpd were also observed. When the message levels of cytokines (interleukin [IL]-11, IL-6, receptor activator of NF-kappaB ligand [RANKL], osteoprotegerin, macrophage-colony-stimulating factor, and insulin-like growth factor-1) were examined by reverse transcription-polymerase chain reaction (RT-PCR) and real-time RT-PCR analysis, IL-6 and IL-11 were reduced to a level similar to that in SAMP6 mice, whereas that of RANKL was increased. These findings indicate that not only the hemopoietic system but also the bone marrow microenvironment are reconstituted as a result of IBM-BMT, and suggest that the development of senile osteoporosis might be attributable to "stem cell disorders." Disclosure of potential conflicts of interest is found at the end of this article.